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(54) TIP 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a tip which can more surely collect a sample. 

SOLUTION: This tip 13 is constituted of a piercing needle 14, needle housing 15 slidably housing the needle 14, 
tip main body 16 installed to the outer periphery of the housing 15, test paper fixing section 17 installed to the 
outer periphery of the main body 16, and test paper 18 fixed to the fixing section 17. At the front end of the 
main body 16, a contacting section 163 which is brought into contact with the collecting portion of a sample, 
has an annular shape, and is protruded toward the front end is formed. At least the front end part of the 
contacting section 1 63 is constituted in such a way that the thickness of the part gradually becomes thinner 
toward the front end from the base-side end and is sharpened. At the front end of the section 163, in addition, 
an opening 162 through which the internal space section 161 of the main body 16 is opened is formed. At the 
time of using this tip 13, the collecting portion of the sample is adsorbed to the opening 162. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1] It is the chip which is a chip which has the body of a chip which has the lumen 
section, and the contact section which it is formed at the head of said body of a chip, and 
at least a specimen doner site contacts, and which projected annularly, and is 
characterized by the thing of said contact section for which the point is constituted so 
that the thickness may gradually decrease toward a head from a end face at least. 
[Claim 2] The head of said contact section is a sharp chip according to claim 1. 
[Claim 3] Said contact section is a chip according to claim 1 or 2 from which the 
thickness of said contact section changes, when it has an external wall surface with an 
internal surface in the inside on the outside and said internal surface and/or said 
external wall surface make the shape of a taper. 

[Claim 4] The include angle of said internal surface in near the head of said contact 
section and said external wall surface to make is a chip according to claim 3 which is 
0.5-60 degrees. . 

[Claim 5] It is the chip according to claim 1 to 4 with which said body of a chip has a 
flange on the point periphery, and the head of said contact section projects toward the 
direction of a head from the apical surface of said flange. 

[Claim 6] The height of said contact section is a chip according to claim 1 to 5 which is 
0.1-5mm. 

[Claim 7] Said contact section is a chip according to claim 1 to 6 used at least for said 
specimen doner site, adsorbing at said opening by having opening formed so that said 
lumen section might open at the head, being in the condition which plugged up this 
opening at least with said specimen doner site, and decompressing said lumen section. 
[Claim 8] The opening area of said opening is a chip according to claim 7 which is 2 
10-50mm. 

[Claim 9] The chip according to claim 1 to 8 which has the reusable puncture needle 



with which the needle point passes said lumen section, and carries out the puncture 
only of said specimen doner site. 

[Claim 10] Said needle point is a chip [ movable to the location near the head of said 
contact section, or exceeding it ] according to claim 9. 

[Claim 11] The chip according to claim 1 to 10 which has the test paper and the 
specimen path which supplies a specimen to this test paper. 

[Claim 12] The chip according to claim 1 to 11 used equipping a component measuring 
device. 



[Detailed Description of the Invention] 
[0001] 1 

[The technical field to which invention belongs] This invention relates to the chip used 
equipping the component measuring device used for measurement of the blood sugar 
level. 
[0002] 

[Description of the Prior Art] In recent years, the self-blood sugar determination to 
which the patient itself acts as the monitor of the fluctuation of the everyday blood 
sugar level has been recommended with the increment in a diabetic. 
[0003] Measurement of this blood sugar level equips with the test paper which carries 
out coloration according to the amount of grape sugars in blood, supplies, develops and 
carries out coloration of the blood to this test paper, and is performed using the blood 
sugar measuring device which measures the degree of that coloration optically 
(colorimetry) and quantifies the blood sugar level. 

[0004] After carrying out the puncture of the skin of a fingertip as an approach a patient 
extracts his own blood, in advance of this measurement using puncture equipment 
equipped with the reusable puncture needle or the scalpel, pressing that puncture 
section circumference with a finger etc., and pressing out blood is performed. 
[0005] However, it may be difficult to obtain blood efficiently by such approach. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the chip 

which can extract a specimen more certainly. 

[0007] 

[Means for Solving the Problem] Such a purpose is attained by this invention of 
following the (1) - (12). 



[0008] (1) It is the chip which is a chip which has the body of a chip which has the lumen 
section, and the contact section which it is formed at the tip of said body of a chip, and at 
least a specimen doner site contacts, and which was projected annularly, and is 
characterized by the thing of said contact section for which the point is constituted so 
that the thickness may gradually decrease toward a tip from a end face at least. 
[0009] (2) The tip of said contact section is a chip given in the sharp above (1). 
[0010] (3) Said contact section is a chip the above (1) from which the thickness of said 
contact section changes, or given in (2), when it has a skin with an internal surface in 
the inside on the outside and said internal surface and/or said skin make the shape of a 
taper. 

[0011] (4) The include angle of said internal surface in near the tip of said contact 
section and said skin to make is a chip given in the above (3) which is 0.5-60 degrees. 
[0012] (5) It is a chip the above (1) which said body of a chip had the flange on the point 
periphery, and has projected the tip of said contact section toward the direction of a tip 
from the apical surface of said flange thru/or given in either of (4). 

[0013] (6) The height of said contact section is a chip the above (1) which is 0.1-5mm 
thru/or given in either of (5). 

[0014] (7) Said contact section is a chip the above (1) used at least for said specimen 
doner site, adsorbing at said opening thru/or given in either of (6) by having opening 
formed so that said lumen section might open at the tip, being in the condition which 
plugged up this opening at least with said specimen doner site, and decompressing said 
lumen section. 

[0015] (8) The opening area of said opening is a chip given in the above (7) which is 2 
10-50mm. 

[0016] (9) The above (1) which has the reusable puncture needle with which the needle 
point passes said lumen section, and carries out the puncture only of said specimen 
doner site thru/or a chip given in either of (8). 

[0017] (10) Said needle point is a chip given in the above (9) movable to the location near 
the tip of said contact section, or exceeding it. 

[0018] (11) The above (1) which has the test paper and the specimen path which 

supplies a specimen to this test paper thru/or a chip given in either of (10). 

[0019] (12) The above (1) used equipping a component measuring device thru/or a chip 

given in either of (11). 

[0020] 

[Embodiment of the Invention] this invention person developed and did patent 
application of the blood sugar measuring device equipped with the suction means for 



pressing out blood in order to solve the conventional trouble (Japanese Patent 
Application No. No. 183794 [ ten to ], Japanese Patent Application No. No. 330057 [ ten 
to ]). 

[0021] In these blood sugar measuring devices, first, a fingertip is pressed at the tip of a 
chip, and this tip opening is closed so that airtightness may be held. Next, after carrying 
out the puncture of the fingertip with the reusable puncture needle which projects from 
tip opening, this thing [ operating a suction means a condition, adsorbing a fingertip at 
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tip opening, and sucking blood out of a site of puncture ] is performed. 

[0022] Therefore, in order to extract blood efficiently, it is necessary to stick a fingertip 

to tip opening more certainly. 

[0023] From this viewpoint, this invention person prepares the part where a fingertip 
contacts at the tip of a chip, and came to complete a header and this invention for the 
adhesion to tip opening of a fingertip improving by selection of the configuration of this 
part. 

[0024] First, before explaining the chip of this invention, the component measuring 
device which equips with and uses the chip of this invention is explained. Hereafter, 
what measures the amount of grape sugars (predetermined component) in blood 
(specimen) is explained as an example of a component measuring device. In addition, 
the case where at least a specimen doner site is used as a fingertip is explained. 
[0025] Drawing 1 is the perspective view showing typically the configuration of the 
component measuring device which equips with and uses the chip of this invention. 
Drawing of longitudinal section in which drawing 2 R> 2 and drawing 3 show the 
configuration of housing which contains the puncture means and puncture means which 
a component measuring device has, respectively, and drawing 4 are drawings showing 
typically the place which equipped housing with the chip of this invention and has 
contacted the fingertip at the tip of a chip. In addition, a "end face" and left-hand side 
are explained for right-hand side as a "tip" among drawing 1 - drawing 4 . 
[0026] As shown in drawing 1 , the component measuring device (blood sugar measuring 
device) 1 A body 2, the thumb rest section 3 installed in the body 2, and the puncture 
means 4 contained in housing 5, It has the chip evacuation device 6 prepared in the end 
face side of housing 5, a measurement means 7 to measure the amount (blood sugar 
level) of the grape sugar in blood, the pump 8 which makes the inside of housing 5 a 
reduced pressure condition, the cell 9, the control means 11 established on the circuit 
board 10, and the display 12. The chip 13 of this invention is equipped with and used for 
this component measuring device 1. Hereafter, each of these components are explained. 
[0027] The body 2 consists of the cases 21 and lids 22 which counter. Storage space 23 is 



formed in that interior, and, as for this body 2, each aforementioned components 4-12 
are contained in this storage space 23. 

[0028] The inside and outside of a case 21 are penetrated in the wall 211 by the side of 
the tip of a case 21, and the opening 212 with a circular cross-section configuration is 
formed in it. The below-mentioned housing 5 is equipped with a chip 13 through this 
opening 212 (maintenance). 

[0029] Moreover, the periphery of opening 212 is surrounded in the field by the side of 
the tip of a wall 211, and the thumb rest section 3 formed corresponding to the 
configuration of a fingertip is installed in it. The thumb rest side 31 is formed in the tip 
side of this thumb rest section 3. The component measuring device 1 is operated making 
a fingertip contact the thumb rest section 3 (thumb rest side 31). Thereby, the puncture 
of the fingertip is carried out and the amount of the grape sugar in the extracted blood is 
measured. 

[0030] The inside and outside of a lid 22 are penetrated in the top face of a lid 22, a 
display window (opening) 221 is formed in it, and it is closed by the plate-like part 
material which consists of transparent ingredients. 

[0031] A display 12 is installed in the location in the storage space 23 corresponding to 
this display window 221, and the various information displayed by the display 12 can be 
checked through a display window 221. 

[0032] The display 12 consists of for example, liquid crystal display components (LCD) 
etc. ON/OFF of a power source, supply voltage (cell residue), measured value, 
measurement time, an error message, actuation guidance, etc. can be displayed on this 
display 12. 

[0033] Moreover, the manual operation button 222 is installed in the top face of a lid 22. 
By pressing this manual operation button 222, following the below- mentioned puncture 
means 4, it consists of component measuring devices 1 so that a pump (reduced pressure 
means) 8 may operate sequential or almost simultaneous. 

[0034] The circuit board 10 is installed and the control means 11 which consists of 
microcomputers is carried on this circuit board 10 at the drawing 1 Nakashita side of a 
display 12. This control means 11 controls many actuation of the component measuring 
device 1. Moreover, this control means 11 builds in the operation part which computes 
the amount of grape sugars in blood (blood sugar level) based on the signal from the 
measurement means 7. 

[0035] The pump 8 is installed in the lower left side in drawing 1 of the circuit board 10 
as a reduced pressure means (suction means). This pump 8 operates with power and is 
connected through the aeration way 54 and tube 81 which were formed in the 



below-mentioned housing 5. This tube 81 has flexibility, for example, consists of 
polymeric materials, such as polyolefines, such as a polyvinyl chloride, polyethylene, 
polypropylene, and an ethylene -vinylacetate copolymer (EVA), a polyamide, polyester, 
silicone rubber, and polyurethane. 

[0036] This pump 8 makes the lumen section 52 of housing 5 a reduced pressure 
condition by attracting and discharging the air in the lumen section 52 of housing 5. 
[0037] A pump 8 seems moreover, for what is necessary to be just to be able to make the 
lumen section 52 of housing 5, and the site of puncture, of a fingertip into a reduced 
pressure condition at extent (for example, 100 - 400mmHg extent) which can suck blood 
out of the site of puncture of a fingertip. 

[0038] The cell 9 is installed in the drawing 1 Nakamigi bottom of the circuit board 10 
as a power source. It connects with a pump 8, a control means 11, and display 12 grade 
electrically, and this cell 9 supplies power required for these actuation. 
[0039] The measurement means 7 is installed in the before [ the drawing 1 metacarpus ] 
side of a pump 8. This measurement means 7 measures optically the amount of grape 
sugars in the blood developed by the test paper 18 with which a chip 13 is equipped, and 
that installation location is in the condition which equipped with and held the chip 13 in 
housing 5, and is carried out near [ in which the test paper 18 is located ] the 
accumbency. 

[0040] This measurement means 7 has the light emitting device (light emitting diode) 
and photo detector (photodiode) which are not illustrated. 

[0041] Alight emitting device is electrically connected with a control means 11, and the 
photo detector is electrically connected with the control means 11 through the amplifier 
and A/D converter which are not illustrated. 

[0042] A light emitting device operates with the signal from a control means 11, and 
emits light. As for this light, it is desirable that it is the pulsed light which emits light 
intermittently with a predetermined time interval. 

[0043] Where housing 5 is equipped with a chip 13, if a light emitting device is made to 
turn on, the light emitted from the light emitting device will be irradiated by the test 
paper 18, and photo electric conversion of the reflected light will be received and carried 
out to a photo detector. From a photo detector, after the analog signal according to the 
light-receiving quantity of light is outputted and being amplified by request, it is 
changed into a digital signal with an A/D converter, and is inputted into a control means 
11. 

[0044] In a control means 11, based on the inputted signal, predetermined data 
processing is performed, and amendment count is performed if needed, and the amount 



(blood sugar level) of the grape sugar in blood is calculated. The calculated blood sugar 
level is displayed on a display 12. 

[0045] The chip evacuation device 6 connected and prepared in the end face side of the 
housing 5 which contains the puncture means 4, and housing 5 is installed in the before 
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[ the drawing 1 metacarpus ] side of the measurement means 7. 

[0046] The chip evacuation device 6 fixes to a case 21, and on the other hand, housing 5 
does not fix to a case 21, but is made movable by the chip evacuation device 6 at the 
shaft orientations (the direction of right and left among drawing 1 ) at it. 
[0047] Housing 5 consists of members of the shape of a cylinder like object with base 
which makes a wall 51 a pars basilaris ossis occipitalis as shown in drawing 2 and 
drawing 3 , and the lumen section 52 is formed in the interior. Moreover, the fitting 
section 53 whose diameter the bore reduced corresponding to the configuration of the 
periphery of a chip 13 is formed by the tip side of housing 5. Fitting (immobilization) of 
the chip 13 is inserted and carried out to this fitting section 53. In addition, by drawing 
2 and drawing 3 , in order to make an understanding of explanation easy, the structure 
of a chip 13 was simplified and shown. 

[0048] The aeration way 54 which opens the lumen section 52 and the exterior for free 
passage is formed in the flank of housing 5, and this aeration way 54 is connected to the 
pump 8 through the tube 81. The air in the lumen section 52 is attracted by the pump 8 
through the aeration way 54, and the lumen section 52 is made into a reduced pressure 
condition. 

[0049] a wall 51 -- the -- the hole 511 is mostly formed in the center section. The 
capillary 65 with which the orifice (path) 651 was formed in the interior is installed in 
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this hole 511. Air circulates between the lumen section 52 prepared in the both sides of a 
capillary 65, and the below-mentioned volume adjustable rooms 631 through this orifice 
651. 

[0050] Fitting of the ring-like seal ring (closure member) 55 is carried out at the tip of 
housing 5. Thereby, if housing 5 is equipped with a chip 13, the end face and seal ring 55 
of a flange 164 of a chip 13 will contact, and the airtightness of the lumen section 52 will 
be held. 

[0051] This seal ring 55 consists of elastic bodies. As such an elastic body, various 
thermoplastic elastomer, such as natural rubber, polyisoprene rubber, butadiene rubber, 
a styrene butadiene rubber, nitrile rubber, chloroprene rubber, isobutylene isoprene 
rubber, acrylic rubber, ethylene-propylene rubber, HIDORINGOMU, polyurethane 
rubber, silicone rubber, various rubber ingredients like a fluororubber, and a styrene 
system, a polyolefine system, a polyvinyl chloride system, a polyurethane system, a 



polyester system, a polyamide system, a poly-butadiene system, a fluororubber system, 
is mentioned, for example. 

[0052] The flange 56 of the shape of a ring to which housing 5 projects toward an outside 
on the end face section periphery is formed, and the cylinder-like heights 59 are formed 
in the end face. 

[0053] In the lumen section 52 by the side of a end face, the puncture means 4 is 
contained from the fitting section 53 of such housing 5. This puncture means 4 moves 
the reusable puncture needle 14 with which it is equipped in the direction of a tip, and 
carries out the puncture of the front face of a fingertip by the needle point (edge of a 
blade) of a needle object 141. 

[0054] The puncture means 4 has the plunger 41, the coil spring (energization member) 
42 which energizes a plunger 41 in the direction of a tip, and the coil spring 
(energization member) 43 which energizes a plunger 41 in the direction of a end face. 
[0055] The cup-like needle holder 411 is formed in the point of a plunger 41. Fitting of 
the attachment and detachment of the diameter reduction section 143 of a reusable 
puncture needle 14 is made free to this needle holder 411. Moreover, the elastic piece 
412 which has the stop section 413 of the letter of a projection and in which elastic 
deformation is possible is formed at the tip at the end face section of a plunger 41. 
[0056] In the condition (refer to drawing 2 ), i.e., the condition before equipping a 
plunger 41 with a reusable puncture needle 14, before equipping housing 5 with a chip 
13, the stop section 413 was energized by the elastic force of the elastic piece 412 in the 
direction of drawing 2 Nakagami, and is in contact with the inner skin of housing 5. On 
the other hand, the stop section 413 is inserted into the opening 57 formed so that the 
inside and outside of housing 5 might be penetrated, and is stopped in the condition 
which equipped housing 5 with the chip 13, i.e., the condition of having equipped the 
plunger 41 with the reusable puncture needle 14, (refer to drawing 3 ) at the edge. 
Thereby, migration in the direction of a tip of a plunger 41 is regulated. In addition, 
opening 57 is the plate-like seal member (closure member) 58, and is plugged up, and 
the airtightness of the lumen section 52 is held. This seal member 58 can consist of the 
same ingredients as said seal ring 55. 

[0057] The coil spring (spring for punctures) 42 was installed in the end face side of a 
plunger 41, and the both ends are in contact with the plunger 41 and the wall 51, 
respectively. On the other hand, the coil spring (putting back business spring) 43 was 
installed in the tip side of a plunger 41, and the both ends are in contact with a plunger 
41 and the fitting section 53, respectively. 

[0058] Moreover, as shown in drawing 2 and drawing 3 , the stop discharge member 223 



which can move the stop section 413 in the drawing Nakaya mark direction toward the 
inside of the lumen section 52 is formed in the exterior of housing 5. This stop discharge 
member 223 interlocks and is moved to press of the above-mentioned manual operation 
button 222. 

[0059] In the condition that the stop section 413 has stopped to opening 57, a coil spring 
42 is made into a compression condition, and energizes a plunger 41 in the direction of a 
tip. If a manual operation button 222 is pressed, the stop discharge member 223 is 
moved in the drawing Nakaya mark direction and the stop condition of the stop section 
413 is canceled, a coil spring 42 will be elongated, a plunger 41 will be moved in the 
direction of a tip, and the needle point (edge of a blade) of a needle object 141 will carry 
out the puncture of the front face (skin) of a fingertip. 

[0060] On the other hand, at this time, a coil spring 43 is compressed, and it is going to 
put back a plunger 41 in the direction of a end face, and it tends to put back 
energization 41, i.e., a plunger, in the direction of a end face. Then, a plunger 41 carries 
out attenuation movement and stands it still in the location where the elastic force of a 
coil spring 42 and the elastic force of a coil spring 43 balance. 

[0061] In addition, after the plunger 41 has stood it still, the needle point of a needle 
object 141 is contained in the chip 13. 

[0062] As shown in drawing 4 , the chip evacuation device 6 is formed in the end face 
side of housing 5. In addition, drawing 4 simplified and showed the structure of a chip 
13. 

[0063] The chip evacuation device 6 moves the chip 13 with which housing 5 and it were 
equipped in the direction (the direction of a end face) estranged from a fingertip Fl. 
[0064] This chip evacuation device 6 has the body section 61, and a part for a end face 
flank and heights 59 are contained from the aforementioned flange 56 of housing 5 in 
this body section 61. 

[0065] Moreover, the volume adjustable room (decompression chamber) 631 which has 
airtightness is formed in the interior of this body section 61. 

[0066] As mentioned above, passage resistance of air is opening this volume adjustable 
room 631 and the lumen section 52 of housing 5 for free passage through the large 
orifice 651. 

[0067] By such chip evacuation device 6, housing 5 is equipped with a chip 13, a 
fingertip Fl is contacted at the tip of a chip 13, where the tip opening 162 of a chip 13 is 
closed, if a pump 8 is operated, first, the lumen section 52 will be made into a reduced 
pressure condition, the air in the volume adjustable room 631 will flow into the lumen 
section 52 through an orifice 651, and reduced pressure of the volume adjustable room 



631 will be started. Since passage resistance of the air of an orifice 651 is high, the 
volume of the volume adjustable room 631 decreases gradually, and the chip 13 with 
which housing 5 and it were equipped moves in the direction estranged from a fingertip 
Fl gradually. 

[0068] By establishing such a chip evacuation device 6, blood is sucked out of a site of 
puncture more certainly and quickly. 

[0069] In addition, in the component measuring device 1, such a chip evacuation device 
6 is omissible if needed. 

[0070] Hereafter, the chip of this invention is explained to a detail based on the suitable 
operation gestalt shown in an accompanying drawing. 

[0071] The front view in which the enlarged drawing in which drawing of longitudinal 
section in which drawing 5 shows the configuration of the 1st operation gestalt of a chip, 
and drawing 6 show the configuration by the side of the tip of the 1st operation gestalt 
of a chip, and drawing 7 show the 1st operation gestalt of a chip, and drawing 8 are the 
enlarged drawings showing the configuration near a test paper fixed part. In addition, a 
"end face" and left-hand side are explained for right-hand side as a "tip" among drawing 
5 and drawing 6 . 

[0072] As shown in drawing 5 , the chip 13 of this operation gestalt consists of a 
reusable puncture needle 14, the needle housing 15 which contains a reusable puncture 
needle 14 possible [ sliding ], a body 16 of a chip installed in the periphery section of the 
needle housing 15, a test paper fixed part 17 installed in the periphery section of the 
body 16 of a chip, and the test paper 18 fixed to the test paper fixed part 17. 
[0073] A reusable puncture needle 14 consists of a needle object 141 and a hub 142 
which fixed to the end face side of a needle object 141, and is contained in the lumen 
section 152 of the needle housing 15. 

[0074] A needle object 141 consists of the centrum material or solid members which 
consist of metallic materials, such as stainless steel, aluminum, an aluminium alloy, 
titanium, and a titanium alloy, and the sharp needle point (edge of a blade) is formed at 
the tip. The puncture of the front face (skin) of a fingertip is carried out by this needle 
point. 

[0075] Moreover, a hub 142 consists of cylinder-like members mostly, and it slides on it, 
the periphery section contacting the inner skin 151 of the needle housing 15. 
[0076] The diameter reduction section 143 whose diameter was reduced is formed in the 
end face section of this hub 142. This diameter reduction section 143 fits in with the 
needle holder 411 of a plunger 41. 

[0077] The needle housing 15 consists of members of the shape of a cylinder like object 



with base which makes a wall 153 a pars basilaris ossis occipitalis, and the lumen 
section 152 is formed in the interior. 

[0078] The hole 154 with a circular cross-section configuration of a wall 153 is mostly 
formed in the center section. On the occasion of the puncture of a fingertip Fl, the 
needle point of a needle object 141 passes the lumen section 161 of a hole 154 and the 
below-mentioned body 16 of a chip. Moreover, the aperture of a hole 154 is set up 
smaller than the tip outer diameter of a hub 142. For this reason, if a reusable puncture 
needle 14 moves in the direction of a tip of the lumen section 152 and the tip of a hub 
142 and the end face of a wall 153 contact, it will be prevented that more than it and a 
reusable puncture needle 14 move in the direction of a tip. 

[0079] Thereby, if the needle point of a needle object 141 moves to the location near the 
tip of the below-mentioned contact section 163, or exceeding it, migration in more than 
it and the direction of a tip will be regulated. That is, the needle point of a needle object 
141 is set up movable to the location near the tip of the below-mentioned contact section 
163, or exceeding it. 

[0080] Therefore, on the occasion of the puncture of a fingertip Fl, the wire extension 
from the tip of a chip 13 is kept constant, and a needle object 141 can prevent more 
certainly that the needle point of a needle object 141 carries out the puncture of the 
fingertip Fl deeply beyond the need. 

[0081] Moreover, the device in which the migration length of the aforementioned 
plunger 41 is adjusted is established, and you may make it adjust the puncture depth of 
the fingertip Fl by the needle point of a needle object 141 by this. 

[0082] The heights 155 of the shape of a ring which projects toward the inside are 
formed in the end face side of inner skin 151, and the periphery section of a hub 142 is 
being stopped and fixed to these heights 155. In addition, in this condition, it is set up so 
that the needle point of a needle object 141 may not project from a hole 154. When the 
fixed force of this heights 155 and hub 142 can equip the needle holder 411 with a 
reusable puncture needle 14 convenient and you operate the puncture means 4, let 
immobilization with heights 155 and a hub 142 be extent canceled easily. 
[0083] In addition, as the fixed approach of a hub 142 and the needle housing 15, it may 
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not be limited to this, for example, and you may be [ frictional force of inner skin 151 
and the periphery section of a hub 142 may be used (use), or ] weak adhesion or the 
weak-welded thing about inner skin 151 and a hub 142. [ forming a stop means in inner 
skin 151 and/or the periphery section of a hub 142 ] 

[0084] The body 16 of a chip has fixed in the periphery section of the needle housing 15. 
The body 16 of a chip consists of cylinder-like members mostly, and the lumen section 



161 is formed in the interior. 

[0085] Moreover, annular [ being in a circle (the shape of a ring) / like ] is presented at 
the tip of the body 16 of a chip, and the contact section 163 projected toward the 
direction of a tip is formed in it. This contact section 163 is a part which presses a 
fingertip Fl, and the tip opening (opening) 162 which the lumen section 161 opens is 
formed at that tip. 

[0086] This chip 13 is in the condition which plugged up the tip opening 162 with the 
fingertip Fl, decompresses the lumen section 161 with a pump 8, and adsorbs and uses 
a fingertip Fl for the tip opening 162. 

[0087] The contact section 163 has skin 163b in the inside on internal-surface 163a and 
its outside. To the medial axis 900 of the body 16 of a chip, internal-surface 163a is 
formed so that it may become almost parallel. On the other hand, it inclines and skin 
163b is formed so that the medial axis 900 may be approached toward the tip from the 
end face at the predetermined include angle. That is, skin 163b is making the shape of a 
taper, among these, by wall surface 163a and skin 163b, the thickness dwindles the 
contact section 163 toward a tip from a end face, and 0 is substantially approached in a 
tip - as (preferably 0.5mm or less, still more preferably 0.3mm or less) - it is formed. 
Namely, as for the contact section 163, the tip is sharp. 

[0088] The adhesion of a fingertip Fl and the tip opening 162 improves by making the 
tip of the contact section 163 into such a configuration. Moreover, since it can control 
that air flows from between the tip (tip opening 162) of the contact section 163, and the 
front faces of a fingertip Fl when the lumen section 161 is made into a reduced pressure 
condition, a fingertip Fl can be certainly adsorbed by the tip opening 162. 
[0089] Furthermore, since the adhesion of a fingertip Fl and the tip opening 162 is high, 
the aforementioned chip evacuation device 6 is operated, and even when a chip 13 is 
moved in the direction estranged from a fingertip Fl, it can prevent that a fingertip Fl 
separates from the tip opening 162. For this reason, the blood sucked out of the site of 
puncture disperses, it can prevent polluting a perimeter more certainly, and safety is 
high. 

[0090] When its attention is paid to the adhesion of such a fingertip Fl and the tip 
opening 162, as an include angle (among drawing 5 whenever [ point-angle / theta ]) of 
internal-surface 163a and skin 163b in near the tip of the contact section 163 to make, it 
is desirable that it is about 0.5-60 degrees, and it is [ that what is necessary is just to be 
able to form the closing-in configuration in a tip ] more desirable that it is about 5-55 
degrees. By making theta into within the limits of the above whenever [ point-angle ], 
the effectiveness mentioned above is demonstrated much more notably. 



[0091] Moreover, a big degree, when blood collecting from a fingertip Fl is considered, 
as the opening area, as for the tip opening 162, it is desirable that it is [ 10-50mm ] 
about two, and it is more desirable [ the opening / since the range where a fingertip Fl is 
congested becomes large, it is possible to obtain the blood of amount more sufficient in a 
short time but ] that it is [ 12-40mm ] about two. Moreover, the adhesion of a fingertip 
Fl and the tip opening 162 can also be improved by making opening area into within 
the limits of the above. 

[0092] Moreover, such a tip configuration of the contact section 163 also has the function 
which stimulates a puncture periphery and softens the pain at the time of a puncture, 
when a fingertip Fl is pressed. 

[0093] The flange 164 projected in the shape of [ for specifying the location to housing 5 ] 
a ring when housing 5 was equipped with a chip 13 is formed in the point periphery of 
the body 16 of a chip, and as shown in drawing 5 , the tip of the contact section 163 is 
formed so that it may project toward the direction of a tip from the apical surface of this 
flange 164. 

[0094] moreover, the location as the thumb rest side 31 where the tip of the contact 
section 163 is almost the same where the component measuring device 1 (housing 5) is 
equipped with a chip 13 -- or it has projected a little from the thumb rest side 31 (refer 
to drawing 4 ). For this reason, if the thumb rest section 3 of the component measuring 
device 1 is contacted in a fingertip Fl, the front face of a fingertip Fl can contact at the 
tip of the contact section 163 certainly, and can plug up the tip opening 162. 
[0095] Moreover, in this condition, since the part F2 of the periphery latest where the 
tip of the contact section 163 of a fingertip Fl contacts is not touching the apical surface 
of a flange 164, the capillary of this part F2 neighborhood is not pressed, but stopping a 
blood flow is prevented. Therefore, sufficient blood volume is secured and accurate 
measurement can be performed. 

[0096] Especially as the height of such the contact section 163, i.e., die length from the 

tip of the contact section 163 to a end face, although not limited, it is desirable that it is 

about 0.1-5mm for example, and it is more desirable that it is about 0.3-3mm. 

[0097] in addition, with the configuration of illustration, although the percentage 

reduction of the thickness of the contact section 163 is about 1 law, it is limited to this -- 

not having for example, shaft orientations -- on the way -- you may be coming out and 

changing. 

[0098] That what is necessary is for the thickness of a point to gradually decrease at 
least, and to just be formed so that a tip may sharpen, it is not limited to the thing of 
illustration, for example, predetermined distance (predetermined die length) and 



thickness are about 1 laws toward a end face to a tip. moreover, the configuration of the 
contact section 163 the Predetermined distance and thickness may increase 
gradually toward a tip from the thing which thickness dwindles in a point, or a end face, 
and thickness may gradually decrease in a point. 

[0099] A crevice 165 is formed in the periphery section of the body 16 of a chip, and it is 
equipped with the test paper fixed part 17 by which the disc-like test paper 18 was 
installed in this crevice 165. 

[0100] Moreover, the blood path (specimen path) 19 which opens the lumen section 161 
and the exterior of the body 16 of a chip for free passage is formed through the body 16 
of a chip, and the test paper fixed part 17. This blood path 19 is the passage for leading 
the blood obtained by the puncture to the test paper 18, and has the path opening 191 
opened to the lumen section 161, and the path opening 192 opened to the exterior of a 
chip 13. In addition, the path opening 192 is located near the core of the test paper 18. 
[0101] The blood path 19 consists of path 19a which extends toward the outside of the 
body 16 of a chip from the path opening 191, path 19b which extends toward a end face 
side to the medial axis 900 of the body 16 of a chip succeeding path 19a almost in 
parallel, and path 19c which extends to the path opening 192 toward the outside of the 
body 16 of a chip succeeding path 19b, as shown in drawing 6 . These paths 19a and 19c 
are connected, respectively so that a cheek rectangular cross may be carried out with 
path 19b. 

[0102] Such a blood path 19 can be formed by fabricating the body 16 of a chip, and the 
test paper fixed part 17, processing it, and joining. 

[0103] The cross-section configuration is mostly formed in a rectangle, as for the 
thickness, it is desirable that it is about 0.05-0. 5mm, and, as for the width of face, it is 
[ the blood path 19 ] desirable that it is about 0.5-3mm. In addition, the cross-section 
configuration is [ that what is necessary is to be able to choose the configuration of the 
blood path 19 suitably with the blood volume (the amount of specimens) needed for 
measurement, and to just be designed so that the amount of blood survival to the 
interior can be lessened ] good also as the shape of the shape of tubular and U character, 
and V character etc. 

[0104] By the way, where housing 5 is equipped with a chip 13, the test paper 18 is 
installed in the body 16 of a chip so that it may be located near the accumbency of the 
measurement means 7. That is, the relative location to the chip 13 of the test paper 18 is 
set up by the installation location of the measurement means 7 in the component 
measuring device 1, and the die length of the blood path 19 is also set up in connection 
with this. For this reason, although the die length of the blood path 19 is suitably 



chosen by the installation location of the measurement means 7 in the component 
measuring device 1 and is not limited especially, it is usually desirable to be referred to 
as about 5-15mm. By ****ing the die length of the blood path 19 within the limits of the 
above, blood can be led to the test paper 18 more quickly and certainly. 
[0105] The blood installation guide 166 which projects toward the lumen section 161 is 
formed in the inner skin of the body 16 of a chip. This blood installation guide 166 
contacts the blood which upheaved toward the lumen section 161 granular on the site of 
puncture after the puncture of a fingertip Fl, and has the function which catches this 
blood (it introduces). 

[0106] As shown in drawing 7 , this blood installation guide 166 consists of walls 166a 
and 166b of a pair, and tip wall 166c, and it is formed so that the three directions of the 
path opening 191 may be surrounded. For this reason, the blood caught by the blood 
installation guide 166 is efficiently led in the blood path 19 from the path opening 191. 
[0107] Furthermore, those fields that counter are formed so that it may estrange as 
Walls 166a and 166b approach the medial axis 900 of the body 16 of a chip. That is, it is 
formed so that Walls 166a and 166b may open in the shape of [ of Ha ] a character. By 
making the blood installation guide 166 such a configuration, blood can be caught more 
certainly and can be led more certainly and quickly into the blood path 19. 
[0108] As for the magnitude of the space formed by such wall 166a of the blood 
installation guide 166, wall 166b, and tip wall 166c, it is desirable that set about l-3mm 
and height (the die length of the inside of drawing 7 and a longitudinal direction) to 
about 0.5-3mm, and it sets die length (lay length perpendicular to the inside of drawing 
7 and space) to about l-3mm for the width of face (inside of drawing 7 , vertical lay 
length). 

[0109] In addition, as long as it can catch blood certainly and could lead it certainly and 
quickly into the blood path 19, the configuration of the blood installation guide 166 
prepared the thing formed so that it might not be limited to the thing of illustration, for 
example, Walls 166a and 166b might become almost parallel, or the end face wall, and it 
could be formed so that the four directions of the path opening 191 might be surrounded. 
[0110] The height 171 which projects toward the inside of path 19a is formed in the 
inferior surface of tongue of the test paper fixed part 17. By forming this height 171, 
generating of the meniscus in the blood path 19 can be reduced. Moreover, in the test 
paper 18, the height 181 which projects toward the inside of path 19c is formed near 
[ the ] the core, and the same effectiveness as the aforementioned height 171 is produced. 
Thereby, blood can be led to the test paper 18 more quickly and certainly. 
[0111] As shown in drawing 6 and drawing 8 , the crevice 172 corresponding to the 



configuration of the test paper 18 is formed in the top face of the test paper fixed part 17. 
Moreover, the plinth section 173 set up so that the periphery of the path opening 192 
might be surrounded, and the plinth section 175 of plurality (at this operation gestalt, 
they are four pieces at intervals of 90 degrees) set up focusing on this plinth section 173 
are formed in the base of a crevice 172, and the test paper 18 is being fixed to these 
plinth sections 173 and 175 by approaches, such as welding or adhesion by adhesives. 
[0112] Where the test paper 18 is installed in the test paper fixed part 17, the gap 179 is 
formed between the inner skin of the periphery edge and crevice 172 of the test paper 18, 
and between the inferior surface of tongue of the test paper 18, and the base of a crevice 
172. 

[0113] Moreover, the slot 174 which is open for free passage to the blood path 19 is 
formed in the plinth section 173. With the configuration of illustration, the 
configuration of a slot 174 is making the shape of a cross. The outside edge of this slot 
174 is wide opened to the peripheral face of the plinth section 173, respectively. That is, 
the blood path 19 and the gap 179 are open for free passage through this slot 174. 
[0114] Such a slot 174 and a gap 179 can function as an air vent of the blood path 19, 
and can prevent stopping, as blood is the blood path 19. 

[0115] Moreover, the gap 179 has the function to assist expansion of the blood on the 
test paper 18 (promotion). That is, since the blood which passed through the blood path 
19 is developed by supply and the radial in the direction of a periphery through a slot 
174 at a breadth and test paper 18 top from the path opening 192, blood on the test 
paper 18 can be developed to quick and homogeneity. 

[0116] The above hubs 142, the needle housing 15, the body 16 of a chip, and the test 
paper fixed part 17 consist of resin ingredients preferably. As this resin ingredient, 
thermosetting resin, such as thermoplastics used with injection molding, such as ABS 
plastics, an AS resin, polyethylene, polypropylene, polystyrene, a polyvinyl chloride, 
polyvinylidene chloride resin, polyphenylene oxide, thermoplastic polyurethane, 
polymethylene methacrylate, a polyoxyethylene, a fluororesin, a polycarbonate, a 
polyamide, acetal resin, acrylic resin, and polyethylene terephthalate, phenol resin and 
an epoxy resin, silicone resin, and unsaturated polyester, etc. is mentioned, for example. 
As for the body 16 of a chip, and the test paper fixed part 17, it is desirable also in these 
the high resin of the hydrophilic property of acrylic resin etc. or for hydrophilization 
processing to have been carried out and to be constituted as what was suitable for 
introducing quickly and especially developing in blood. 

[0117] As hydrophilization processing, grant (spreading) of physical activation, such as 
ozonization, plasma treatment, glow discharge, corona discharge, and UV irradiation, a 



surface active agent, water-soluble silicon, hydroxypropylcellulose, a polyethylene glycol, 
a polypropylene glycol, etc., etc. can perform, for example. 

[0118] As the test paper 18 consisted of disc-like members and was mentioned above, 
the height 181 is formed near [ the ] the core. The tip of this height 181 is projected 
toward the inside of the blood path 19 (path 19c). Being able to support and fix the test 
paper 18 to the test paper fixed part 17 still more stably, and barring uniform expansion 
of blood according to deformation (a curve, distortion, flapping, etc.) of the test paper 18 
by this, is also prevented. 

[0119] In addition, the configuration in the plane view of the test paper 18 is not limited 
to a thing [ being circular (discoid) ] like illustration, for example, if needed, squares, 
such as an ellipse form, a square, a rectangle, and a rhombus, a triangle, a hexagon, an 
octagon, etc. can choose it suitably, and can be used for it. 

[0120] In the case of the disc-like test paper 18, the outer diameter of the test paper 18 
has about 3-8 desirablemm, and the thickness of the test paper 18 has about 0.05-0.4 
desirablemm. 

[0121] Such the test paper 18 makes the support which can develop [ absorption and ] 
blood (specimen) support a reagent. 

[0122] As support, sheet-like porous bodies, such as a nonwoven fabric, textile fabrics, 
and a sheet that carried out extension processing, are mentioned, for example. As for 
this porous body, what has a hydrophilic property is desirable. 

[0123] The reagent supported by support is suitably determined by the component 
which should measure in a specimen. For example, in for blood sugar level 
measurement, they are glucose oxidase (GOD), peroxidase (POD), and 
4-aminoantipyrine and N-ethyl N. -(2-hydroxy-3-sulfopropyl)- A color coupler (color 
reagent) like meta toluidine is mentioned, in addition what reacts with constituents of 
biood, such as ascorbate oxidase, alcohol oxidase, and cholesterol oxidase, corresponding 
to a measurement component, and the above and the same color coupler (color reagent) 
are mentioned. Furthermore, a buffer like a phosphate buffer solution may be contained. 
In addition, it cannot be overemphasized about the class of reagent, and a component 
that it is not limited to these. 

[0124] Next, the 2nd operation gestalt of the chip of this invention is explained. 
Drawing 9 is drawing of longitudinal section showing the configuration of the chip of the 
2nd operation gestalt. 

[0125] The chip of the 2nd operation gestalt shown in drawing 9 is hereafter explained 
focusing on difference with said 1st operation gestalt, and the explanation is omitted 
about the same matter. Moreover, in the following explanation, the right-hand side in 



drawing 9 is called "end face", and left-hand side is called "tip." 

[0126] The configurations of the contact section 163 differ with the chip of the 2nd 
operation gestalt. That is, to the medial axis 900 of the body 16 of a chip, skin 163b is 
formed so that it may become almost parallel. On the other hand, it inclines and 
internal-surface 163a is formed so that it may separate from the medial axis 900 toward 
a end face to the tip at the predetermined include angle. That is, internal-surface 163a 
is making the shape of a taper. It is formed so that the thickness may dwindle the 
contact section 163 toward a tip from a end face and it may sharpen in a tip by wall 
surface 163a and skin 163b among these. 

[0127] Also by considering as such a configuration, the same effectiveness as the chip of 
the 1st operation gestalt mentioned above is acquired. 

[0128] Next, the 3rd operation gestalt of the chip of this invention is explained. Drawing 

10 is drawing of longitudinal section showing the configuration of the chip of the 3rd 

♦ 

operation gestalt. 

[0129] The chip of the 3rd operation gestalt shown in drawing 10 is hereafter explained 
focusing on difference with said 1st operation gestalt, and the explanation is omitted 
about the same matter. Moreover, in the following explanation, the right-hand side in 
drawing 10 is called "end face", and left-hand side is called "tip." 

[0130] The configurations of the contact section 163 differ with the chip of the 3rd 
operation gestalt. That is, it inclines and internal-surface 163a is formed so that it may 
separate from the medial axis 900 toward a end face to the tip at the predetermined 
include angle. On the other hand, it inclines and skin 163b is formed so that the medial 
axis 900 may be approached toward the tip from the end face at the predetermined 
include angle. That is, internal-surface 163a and skin 163b are formed in the shape of 
[ which approaches toward a tip from a end face mutually ] a taper. 

[0131] Thereby, the thickness dwindles the contact section 163 toward a tip from a end 
face, and it is formed so that it may sharpen in a tip. 

[0132] Also by considering as such a configuration, the same effectiveness as the chip of 
the 1st operation gestalt mentioned above is acquired. 

[0133] Next, the 4th operation gestalt of the chip of this invention is explained. Drawing 

11 is drawing of longitudinal section showing the configuration of the chip of the 4th 
operation gestalt. 

[0134] The chip of the 4th operation gestalt shown in drawing 11 is hereafter explained 
focusing on difference with said 1st operation gestalt, and the explanation is omitted 
about the same matter. Moreover, in the following explanation, the right-hand side in 
drawing 11 is called "end face", and left-hand side is called "tip." 



[0135] The configurations of the contact section 163 differ with the chip of the 4th 
operation gestalt. That is, it inclines and internal-surface 163a and skin 163b are 
formed, respectively so that the medial axis 900 of the body 16 of a chip may be 
approached toward the tip from the end face at the predetermined include angle. That is, 
internal-surface 163a and skin 163b are formed in the shape of a taper, respectively. 
Moreover, the include angle of skin 163b and a medial axis 900 to make is set up more 
greatly than the include angle of internal-surface 163a and a medial axis 900 to make. 
Thereby, the thickness dwindles the contact section 163 toward a tip from a end face, 
and it is formed so that it may sharpen in a tip. 

[0136] Also by considering as such a configuration, the same effectiveness as the chip of 
the 1st operation gestalt mentioned above is acquired. 

[0137] Moreover, with the chip of such a configuration, it has the advantage which can 
set up the path of the tip opening 162 small from the path of the lumen section 161 of 
the body 16 of a chip. Therefore, the chip of such a configuration is suitable when using 
for a child etc. 

[0138] Next, the 5th operation gestalt of the chip of this invention is explained. Drawing 
12 is drawing of longitudinal section showing the configuration of the chip of the 5th 
operation gestalt. 

[0139] The chip of the 5th operation gestalt shown in drawing 12 is hereafter explained 
focusing on difference with said 1st operation gestalt, and the explanation is omitted 
about the same matter. Moreover, in the following explanation, the right-hand side in 
drawing 12 is called "end face", and left-hand side is called "tip." 

[0140] The configurations of the contact section 163 differ with the chip of the 5th 
operation gestalt. That is, it inclines and internal-surface 163a and skin 163b are 
formed, respectively so that it may keep away from the medial axis 900 of the body 16 of 
a chip toward a end face to a tip at a predetermined include angle. That is, 
internal-surface 163a and skin 163b are formed in the shape of a taper, respectively. 
Moreover, the include angle of internal-surface 163a and a medial axis 900 to make is 
set up more greatly than the include angle of skin 163b and a medial axis 900 to make. 
Thereby, the thickness dwindles the contact section 163 toward a tip from a end face, 
and it is formed so that it may sharpen in a tip. 

[0141] Also by considering as such a configuration, the same effectiveness as the chip of 
the 1st operation gestalt mentioned above is acquired. 

[0142] Moreover, with the chip of such a configuration, it has the advantage which can 
set up the path of the tip opening 162 greatly from the path of the lumen section 161 of 
the body 16 of a chip. Therefore, the chip of such a configuration is suitable when using 



at least for specimen doner sites other than fingertips, such as an earlobe and an 
abdomen. 

[0143] As mentioned above, although the chip of this invention was explained based on 
each operation gestalt of illustration, this invention is not limited to these and can be 
permuted by the configuration of the arbitration which can demonstrate the function 
that the configuration of each part is the same. 

[0144] Although blood was mentioned and explained as a specimen, it may not be 
restricted to this, in addition you may be body fluid, such as urine, lymph, cerebrospinal 
fluid, bile, and saliva, or a diluent of those, and concentration liquid. 
[0145] Moreover, although the specimen doner site was explained on behalf of the 
fingertip, it is not limited to this. 

[0146] Moreover, the components made into the measurement purpose may be inorganic 
ion, such as not only grape sugar (blood sugar level) but protein, cholesterol, a uric acid, 
a creatinine, alcohol, sodium, etc., hemoglobin (occult blood), etc. 
[0147] 

[Effect of the Invention] Since it can prevent adhesion with a fingertip improving and 
stopping a blood flow, for example according to this invention when using at least a 
specimen doner site as a fingertip as stated above, blood can be extracted more certainly. 
[0148] Moreover, by forming so that the tip of the contact section may be sharpened, 
adhesion with a fingertip improves and the above-mentioned effectiveness is 
demonstrated more notably. 

[0149] With such a chip, when it is used by changing a cave into a reduced pressure 
condition, a fingertip can be adsorbed more certainly and blood (specimen) can be 
extracted more certainly and quickly. 

[0150] Moreover, when a reusable puncture needle and the test paper are prepared in a 
chip, extraction of a puncture and blood and expansion to the test paper, and 
measurement (quantification of a component) can be performed continuously, and 
component measurement can be performed in easy and a short time. 
[0151] Moreover, it is advantageous, since the wearing actuation (housekeeping 
operation) to a component measuring device is easy when using it periodically on the 
occasion of use, or also when carrying out repeat use. 

[0152] The chip of this invention is suitable also for using it, in case the patient itself 
measures the self blood sugar level etc., and the highly precise measurement of it is 
attained from the above thing. 



[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing typically the configuration of the 
component measuring device which equips with and uses the chip of this invention. 
[Drawing 2] It is drawing of longitudinal section (condition before equipping housing 
with a chip) showing the configuration of housing which contains the puncture means 
and puncture means which a component measuring device has. 

[Drawing 3] It is drawing of longitudinal section (condition which equipped housing 
with the chip) showing the configuration of housing which contains the puncture means 
and puncture means which a component measuring device has. 

[Drawing 4] It is drawing showing typically the place which equipped housing with the 
chip of this invention and has contacted the fingertip at the tip of a chip. 
[Drawing 51 It is drawing of longitudinal section showing the configuration of the 1st 
operation gestalt of a chip. 

[Drawing 6] It is the enlarged drawing showing the configuration by the side of the tip 
of the 1st operation gestalt of a chip. 

[Drawing 71 It is the front view showing the 1st operation gestalt of a chip. 

[Drawing 81 It is the enlarged drawing showing the configuration near a test paper fixed 

part. 

[Drawing 91 It is drawing of longitudinal section showing the configuration of the 2nd 
operation gestalt of a chip. 

[Drawing 10] It is drawing of longitudinal section showing the configuration of the 3rd 
operation gestalt of a chip. 

[Drawing 11] It is drawing of longitudinal section showing the configuration of the 4th 
operation gestalt of a chip. 

[Drawing 12] It is drawing of longitudinal section showing the configuration of the 5th 
operation gestalt of a chip. 
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